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CHAPTER I 
!!EVIEW Qf. RELATED LITERATURE. .,' 
The importance Descartes gave to the concept of reflex 
action persists even to our present time. The current theories 
of neuro-muscular adjustment of the first twenty-five years of 
the twentieth century are all related to some form of the reflex 
action ooncept. Today the "behavioristic" school of psychology 
suggests the reflex as the basic type qt response. 
Within the last thirty-five years the physiologist, Ivan P. 
Pavlov, has made the reflex the unit reaction of animal behavio~ 
All animal behavior is to be understood in terms of conoatenated 
reflexes. It was his contention that "the basis of nervous ac-
tivity is formed by so-called reflexes or instincts. The in-
stincts are also reflexes -- but more complex. The instincts 
inborn associations with definite stimulators -- correspond to 
the activities of the organism. On this basis are built the 
highest nervous aotivities" (31:361). 
Pavlov proceeded to prove his theory experimentally by 
centering his attention on the salivary flow in the dog. A 
fistula was made through the dog's cheek to the duct of the pa-
rotid gland, and to this a tube was attached which conducted the 
saliva to a measuring apparatus. The smell or sight of food 
promptly aroused the dog's salivary reaction, which could be 
quantitatively recorded. Pavlov now accompanied the presenta-
tion of food with the sound of a bell and when this procedure 
5 
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was repeated frequently enough, the dog would come to ezhibit 
the salivary secretion upon presentation of the auditory stimu-
lus alone without the accompanying food. The original flow of 
saliva in response to food, Pavlov would admit, is a reflex (un-
oonditioned) but the flow of saliva in, response to the sound of 
the bell without the accompanying food he would term the condi-
tioned reflex. 
• Whether or not such a reaction is correctly designated by 
the term reflex is a disputed question. The cause of this con-
troversy becomes quite evident when one reads the chapter 
entitled "Modern Concepts" in Fearing's book on Reflex Action 
(12:278). With the various systems of psychology prevalent 
today and with each system interpreting the nature of such ac-
tion so as to embrace many complex physical or psychic phenom-
ena that do not lend themselves to quantitative procedure, the 
dilemma with which one is confronted in the use of the term 
becomes not a little disturbing. However, the basis of a reflex 
movement appears to be more physiological than psychical. A 
reflex aotion might be described as an involuntary production of I 
activity in some peripheral tissue in response to a stimulation 
of afferent nerve fibers. Such action does not depend on the 
brain as the origin and source of its activity. Infants whose 
brain has scarcely begun to function manifest reflexes, and, 
under certain favorable conditions, reflexes are performed by 
decerebrated animals. A simple reflex action is one that passes 
over a simple nerve arc without first passing to the higher 
7 
nerve centers. It is a reaction not of an organism as a whole, 
4' 
but of a mechanism possessed by an organism. 
Pavlov claimed that the conditioned reflex was a cortical 
rather than a spinal one. His chief interest was to investigate 
the functions of the central nervous system by the use of the 
reflex. In his address at Battle Creek Sanitarium (July 7, 
1923) he said: "My firm belief is that the best way to a lmow-
.. ledge of the mechanism and the laws of our subjective world lies 
in the direction of the pure physiology of the hemispheres. In 
this way, we often acquire an unexpectedly large view" (31:361). 
Pavlov was interested in the responses of animals to external 
conditions and he believed that these responses included all of 
the higher mental processes in the dog as well as in man. He 
could not understand, for example, why a dog offering his paw 
for food is not an act of intelligence but mere association. 
Cason's criticism of Pavlov's work as "drawing too many conclu~ 
sions" and "limiting himself too much to the dog" is quite 
justifiable (6:450). 
With extravagant hopes some modern psychologists have en-
deavored to build their theories of learning on the conditioned 
reflex or more often called the conditioned response. According 
to Cason (6) the term "response l1 does not exclude the reflexes, 
and it has the advantage of including many forms of behavior 
which are not strictly "reflex" in nature. The indefiniteness 
with which "reflex" and "response" are used in the literature 
has led some investigators to proceed to employ the same 
8 
method in oonditioning man as Pavlov used in the oonditioning 
.' 
of the dog. 
Lashley (24) for example, fashioned a small tube that 
fitted over the outlet of the human parotid gland duot (Stenson~ 
duot) on the inner surfaoe of the ohe~ and oonducted the seore-
tions out by way of the mouth. Although he oonoluded as a re-
sult of his experimentation that "the direot reflex of the 
parotid seems to be excited only by tht stimulations of the re-
ceptors within the digestive traot, ohiefly those of the mouth," 
he gives as his reason for the inability of some students to 
demonstrate the oonditioned reflexes "that they made no attempt 
to reproduoe in the laboratory the environment in which the sub-
jeots were aooustomed to obtain food." However, Lashley himself 
at first was unable to oondition man and claimed that "man ana-
lyzes the experimental situation and oannot be deoeived into 
expeoting food, as the dog is under similar oonditions." 
Watson was the first non-Russian to transfer the prinoiple 
of the conditioned reflex from the field of physio~ogy to the 
field of psyoho~ogy. His initial experiments on adults at-
tempted to oondition the lifting of their foot to the sound of 
a bell. The unoonditioned stimulus was an eleotrio shook ap-
plied to the toes. Later he tried similar exper1.ents using the 
fingers instead of the toes. In these experiments Watson neg-
leoted to ask his subjeots any questions at all. He wished to 
show the possibility of getting results from human subjeots by 
the method of animal psychology. Had he questioned his sUbjeots 
9 
abo~t their mode of procedure, the chances are that much fuller 
.' information might have been elicited, and thrown more light on 
the nature of the response involved. 
In 1917 Watson and Morgan (47) advanced the theory that the 
original patterns were few and that t~ wide range of stimuli 
which could later callout fear, rage and love was made possible 
by the conditioned-reflex factors. Watson's experiment with an 
• eleven-month-old child who had no fear of a rat but did fear a 
loud noise served greatly to strengthen his convictions. He 
reports that seven combined stimulations of the loud noise and 
the rat were required to condition the child's fear response to 
the rat. Five days later he found that the child was not afraid 
of certain objects about the same room, but he was afraid of the 
rat, and also showed some fear of a rabbit, dog, and seal fur 
coat. 
Watson proceeds to explain all human behavior in terms o~ 
"motor-response" and "reaction patterns." For him thought is 
the action of the language mechanisms and when "we study implic-
it bodily processes we are studying thought; just as when we 
study the way a golfer stands in addressing his ball and swing-
ing his club we are studying golf" (45:326). Such terms as 
sensation, perception, attention, imagination, will, are dis-
carded and he says that although "these terms are in good 
repute, ..• I have found that I can get along without them both 
in carrying out investigation and in presenting psychology as a 
system to my students. I frankly do not know what they mean 
10 
nor do I believe that anyone else oan use them oonsistently." 
c' 
It is quite olear then that Watson identifies thought with 
all the bodily prooesses involved, implioitly and explioitly, in 
the produotion of written or spoken language, and with the mus-
oular aotivities involved in the actuation of the vocal appara-
~ 
tus, diaphragm, hands, fingers, et cetera, but does not oonsider 
mental prooesses as a oorrelate of cortioal activity. 
Again, there is no suoh thing as I voluntary aotion for 
Watson, but the varied responses which he may receive from man 
to a given stimulus he would explain under his "determiners of 
aots." He tells us that lithe more highly educated the man the 
l~rger the number of responses. It is this possibility of mul-
tiple response to a single stimulus that makes man's reactions 
hard to predict in a partioular instance. These habits are 
flexible in the sense that man is prepared to meet any slight 
change in the situation or object with an appropriate ohange irt 
the response" (45:298). 
The early investigators of the conditioned reflex were more 
concerned with the teohnique of conditioning and the favorable 
time intervals. Cason has experimented extensively on human 
subjects. He first investigated the pupillary reaotion to 
ascertain the best prooedure of administering the stimuli in the 
process of conditioning (4). He ooncluded that the uncondition-
ed (shook) stimulus administered with the oonditioned (bell) 
stimulus to elicit a response was more successful than if the 
unconditioned stimulus is administered before or after the 
11 
conditioned stimulus. He assures us that he was unable to find 
any traoe of mental phenomena in the prooess of conditioning and 
definitely states that "this experiment furnishes conclusive 
proof that a reaction may be conditioned without any direct aid 
from the voluntary factors. II He does not trust the reliability 
.. , 
of the subject's introspeotions nor does he believe they should 
be given any weight. 
In another study Cason proceeded to condition the eyelid 
reaction (3). Winking was effected by the electrioal stimula-
tion method, the "active" eleotrode being plaoed under the right 
eye of the sUbject. The conditioning stimulus was a sharp sud-
den sound of low intensity which was found by trial not to oall 
out a reflex wink at the beginning of the experiment. Thousands 
of times the subjeot was given the electric shock and sound 
stimulus simultaneously, after whioh he was tested. The results 
indicated that the presence of the sound inoreased the speed o~ 
winking, and he now adds the conclusion that he saw no reason 
for assuming that adaptation to the shock is greater than adap-
tation to the sound. However, Cason used introspeotions in this I 
experiment. Recently the same author has published the results 
of an experiment he performed thirteen years ago on hand with-
drawal responses. He now concludes that "on the whole the most 
efficient way to get a person to withdraw his hand when he hears 
a sound is to give him the verbal instructions to withdraw his 
hand when he hears the sound" (9:316). Again, he neglects to 
admit any of the consoious processes that may be involved in 
I!""""" 
~--------------------------------------------------------~12~ 
the conditioning of man. 
Many conditioning experiments have been conducted on 
various responses for the purpose of finding the most convenient 
and successful interval between the conditioned and uncondition-
ed stimulus. Wolfle (49) found that from .2 second to .6 second 
.., 
was most successful in conditioning the finger-withdrawal re-
sponse, with conditioned stimulus, the soun~ presented first. 
Schlosberg (38) in conditioning the patellar reflex developed 
the response in forty-four out of his forty-nine subjects, using 
various conditioned stimuli such as a bell, the click in ear-
phones, or a buzz. He used varied time intervals but concluded 
that intervals between .20second to .44 second, with conditioned 
stimulus preceding, made no difference in the ease of condition-
ing the patellar reflex, but when the interval was decreased 
below .11 second it was more difficult to condition his subject& 
Allison's study (1) of the reflex and the voluntary eyelid re-· 
sponse was to determine the differential reaction time of the 
reflex and voluntary eyelid responses as dependent upon the 
interval between the various stimuli. The most significant con- I 
clusion drawn is that the 2 second interval was the most favor-
able to quickness of response in the case of voluntary eyelid 
reaction when the entire group is considered. 
The complexity of the conditioned reflex is being more and 
more recognized by investigators. Helen Peak (29) evidently 
found that under her experimental conditions she obtained a 
double response; one due to the pure reflex of the involuntary 
13 
type, the other a voluntary response due to the determination of 
.' her subjeots to oarry out her explicit instruotions of winking 
or moving the finger in response to a given signal. Invariably 
the voluntary response took longer time. This was to be expeot-
ed in view of the faot that stimuli producing oonsoious re-
~ 
sponses must pursue a longer neural path, through the thalamus, 
and on to the sensory, assooiation, and motor areas of the oor-
tex. It is regrettable that the inter~retations of her results 
are seriously obsoured by the all but exolusive use of objeotive 
data. She says for example that "the term 'set' is employed 
here in a very broad sense referring to the general oondition of 
the organism when a speoifio stimulus is presented. Obviously 
numerous faotors," she continues, "determine this general oondi-
tion, so that the oontrol of instruotions takes into aooount 
only one of many variables. It is impossible from our present 
controls to describe what oonditions the instruotions produoed· 
in the subjeots and we shall imply nothing by the use of the 
term 'set' as to the speoial types of mental oontent or physio-
logioal oondition." Further on in an appended note she empha-
sizes that "nothing is implied as to the distinotness or simi-
larity of reflex and voluntary behavior as the terms are used in 
this portion of the paper. Our whole problem is conoerned with 
the attempt to disoover the effeot of the state of the organism 
set up by suoh instruotions on the unintentional, relatively 
quiok response of the lid to a loud noise." 
In a later artiole (30) this partioular writer gives 
14 
evidence that she rejects the purely neurological and physio-
.,' 
lOgical form of behavior, but nowhere does she indicate in any 
clear and satisfactory manner just what psychic phenomena she 
admits and what her concepts of these psychic phenomena such as 
will, knowledge, understanding, purpose, etc .... really signify. 
'., 
She tries to describe psychic in terms of physical stimuli. In 
discussing differentiation of response antecedents she says: 
"since the set cannot yet be descri bed ~n terms of physical 
stimuli, it is misleading to confuse it with the more accurately 
described antecedents." The author concludes her study with the 
remark that "the reflex-voluntary dichotomy may not be perma-
nently defensible." 
Not much significance can be attached to Kline and Kohler's 
(23) study of the conditioned reflex. The authors declare that 
the stimulus had been inadequate and that the results left them 
without any definite conclusion. "Results," they declare, "fan 
to show any connection between an assumed amount of voluntary 
control over a mechanism and its readiness to react to an 
inadequate stimulus. It 
To date we have no other study reported in the literature 
that considers the reflex from so many significant angles as 
that made by Ignatius Hamel (17). He compared the latent period 
of the conditioned reflex with the time of a voluntary reaction 
which involved a discrimination between a bell and the sound of 
a falling hammer as a stimulus to react. He found that the 
latent times of the conditioned reflex and a choice reaction. 
15 
dependent upon oonsoious disorimination, were about the same. 
4' 
The reflex activity going on during the conditioning process had 
a distinct relation to the conscious fear of being shooked. He 
shoWS that his subjeots did not develop a oonditioned reflex 
unless they eventually got an insightjnto the fact that they 
would be punished unless they reacted to a oertain stimulus. 
The subjeot's introspeotions, as "I reacted every time you 
touched me near the elbow. If 1 4id n~t react you would shock 
IDe" made quite evident that the responses were determined by a 
oonsoious discrimination. 
ORIGIN OF PRESENT PROBLEM. 
The present writer beoame interested in the psychio faotors 
operative in producing the conditioned response while experimen-
tally investigating the most favorable time interval in elioit-
ing a finger-withdrawal response. In this preliminary work the 
present author used fifteen oollege graduates who were divided 
into three groups of five eaoh. Group I was subjected to a oon-
stant interval of .25 seoond. Group II was given a mixed inter-
val of .25 and .50 seoond. Group III was given a mixed interval 
of .25, .50, 1, and 2 seoonds. To oonceal the real purpose of 
the experiment, the subjeots were made to solve simple problems 
in multiplioation for five minutes without being distraoted by 
shook stimuli, and continued the solving of problems for five 
more minutes during whioh time they were subjeoted to the oon-
ditioning process. Six suoh alternate periods oomprised one 
16 
sitting. No subjeot was used a seoond time. 
c' 
The results of these fifteen experiments were more en-
lightening than merely pointing to the faot that the oonstant 
interval was most successful. The conditioning for the three 
groups was 34.4~, 25.6~, and 8.8~ resR~ctively. The writer be-
came muoh interested in the factors that may be responsible for 
this differenoe sinoe the prooedure was the same in all three 
groups. The subjects' spontaneous remtrks during the experiment 
as well as the introspeotive data whioh were obtained at the 
conolusion of the experiment in the replies to a questionnaire, 
indioated that it was not so muoh the length of the interval 
but rather the regularity of the interval between the oondi-
tioned and the unoonditioned stimulus that faoilitated the oor-
reot antioipatory response. Irregularity of this interval 
appeared to make smooth and reliable estimation next to impossi-
ble. The mixed irregular interval of Group III beoame so oonf~s 
ing for the subjeots that they did not know what they were 
expeoted to do. 
Twelve of the fifteen subjeots used in this preliminary 
work indioated that they were fully aware that the shook fol-
lowed the bell. Their introspections gave evidenoe of a oon-
soious process taking plaoe during the oonditioning prooess. We 
have, for example, the subjeot of Group III who, when asked at 
the oonolusion of the experiment why he lifted his finger prompt. 
ly to the sound of the bell in the early part of the experiment 
and disoontinued the praotioe later, replied: "I was expeotin2 
17 
the shock after the bell, but when I found it did not come at 
~. 
once, I waited." Another in the same group reported he was 
IItrying to figure out the sequence of the bell and shock, but 
gave it up as hopeless!'1 A third reported that "on several oc-
casions I got the shock immediately at~er the bell sounded. 
Sometimes I was fooled, but as the experiment progressed I be-
came somewhat used to variation of the way the shocks were 
administered and no longer believed th: shock would come imme-
diately after the bell or that the shock had anything to do with 
the bell." 
Not a few of the subjects volunteered introspections which 
indicated clearly their IImental setll or determination to a cer-
tain form of selected action during the experiment. One subject 
in Group II after the experiment laughed about his torture dur-
ing the experiment and remarked: "I thought I was supposed to 
feel the shock all the time and made up my mind to leave the 
finger on the button.tI Another subject in this same group con-
cluded that "he had to bear some of the shock but not all of i t~ 
And so he did, giving only one conditioned response out of a 
possible hundred and twenty. 
The introspective data thus obtained from these subjects 
prompted the following study of the influence of attention in 
establishing a finger-withdrawal response. 
CHAPTER II 
APPARATUS ~ EXPERIMENTAL SET-UP. .' 
The apparatus for this experiment was distributed in three 
compartments of the psychology laboratory of Loyola University. 
TWo of these were communicating, partitioned compartments, one 
of which was used exclusively by the subject, the other by the 
experimenter. In the experimenter's compartment was all the 
necessary apparatus (inductorium, mast~-key, kymograph, etc.) 
for administering and recording the stimuli as also for record-
ing the subject's response. The third compartment, fully en-
closed, was selected to house an electric motor and the necessa-
ry apparatus for accurately timing the interval between the con-
ditioned stimulus and the unconditioned stimulus, and also for 
timing the successive administrations of the pairs of stimuli. 
The subject's compartment was equipped with a chair and a 
table on which was a piece of apparatus deSigned and construct~d 
by the writer (Fig. 1). The purpose 
of this specially constructed hand-
Figure 1. Hand-rest 
apparatus. 
moveable brass button. 
rest apparatus was to enable the sub-
ject to conform with greater ease to 
the instructions of the experiment. 
It consisted of a block of wood 11" x 
6" on which was a brass palm electrode 
(4" x 4") and a delicately adjusted 
As the sUbject rested his hand on the 
18 
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apparatus the mere weight of the finger depressed the button and 
automatioally made all necessary electrical contacts, including 
the circuits for the administration of both the conditioned 
stimulus and the shock. All connection wires leading from the 
experimenter's ohamber were connectedko the front of the hand-
rest apparatus. Thus the subject was less distracted by them, 
nor was he able to dismantle the apparatus should he make a 
sudden wild response. This apparatus !emained on the table be-
fore which the subject was seated during the course of the 
experiment, and it was the only piece of apparatus the subject 
could view during the course of the experiment. All apparatus 
for the administration and recording of stimuli and response was 
hidden from the subject's view by the partition (Fig. 2). 
On a table in the experimenter's compartment was located 
most of the apparatus and the master key or control switch. 
There was a bell, a single stroke of which was used for the 
oonditioned stimulus (Fig. 2 and Fig. 3). The weight of the 
subject's finger upon the button of the hand-rest apparatus 
(Fig. 5) served to close the circuit of the relay R thus break-
ing the cirouit of the kymograph Kl and permitting the armature 
of the latter to rise. Both the bell stimulus and the subject's 
response were recorded on a single line of a kymograph by the 
same signal magnet. This double function of one signal magnet 
recording both bell stimulus and response was possible because 
the brief bell stimulus was given .25 second before the shock 
stimulus. A second signal magnet was used for recording the 
20 
administration of the shock stimulus and this record was made an 
eighth of an inch below the bell-response record. A complete 
record of a single administration of combined stimuli and the 
response would appear as follows: 
bell response.~ 
----~~~-----'-------
----~tM~--------
shock stimulus 
The timing apparatus was on a table enclosed in a third 
• 
fairly sound-proof compartment. An endless belt of celluloid 
film 60 inches long was stretched over two sprockets one of 
which was driven by an electric motor rheostatically controlled 
so as to move the belt one-half inch per second. Perforations 
in the film were accurately placed so that successive adminis-
trations of combined stimuli came at intervals of 14, 16, 12, 
18, 15, 13, 17, and 15 seconds respectively. Thus the subject 
was unable to anticipate accurately the exact moment of stimula-
~ 
tion. The idle sprocket was attached to one end of a built-up 
pl~tform (Fig. 2 A), the whole platform being clamped to the 
table so as to keep the film strip taut. After rounding the 
idle sprocket the film passed over a stationary brass contact 
plate. Here three contact pOints pressed constantly against th 
moving film in such a way that electric contact was established 
through anyone of them whenever one of the arranged perfora-
tions passed beneath them thus permitting electric contact with 
the plate below. 
One of the three brushes served to close the circuit for 
21 
the pilot light in the experimenter's room four seconds before 
4' 
the arrival of the combined stimulation of bell and shock (Fig. 
2, WL and Fig. 6). This warned the experimenter to close the 
master key. If the subject's hand was not on the apparatus the 
kymograph immediately reported the si~»ation. If the SUbject 
h~ppened to have his finger off the button for two successive 
intended administrations the experimenter reminded him to re-
turn his hand to the original position·on the hand-rest appara-
tus. No attempt was made to administer the stimulations if the 
subject was not ready to receive them. 
proc~u~. 
Two equal groups each composed of ten adolescents and 
adults were used as subjects. No subject was used more than 
once. Group One consisted of two college graduates, four high 
school seniors, two high school juniors and two high school 
sophomores. Group Two was composed of one college graduate, 
five high school seniors, two high school juniors and two high 
school sophomores. Group One was instructed to attend through-
out the experiment to their whole experience, mental as well as 
physical. The other group was instructed to solve simple multi-
plication problems during the conditioning process, thus divert-
ing their attention, as far as possible, from the experiment. 
Each subject after being introduced into the room and 
seated was allowed three minutes to read the (preliminary) di-
rections and view his part of the apparatus. The directions 
22 
were typed on a small oard and plaoed in the oenter of the table 
.' 
on whioh was the hand-rest apparatus. The direotions read as 
follows: 
DIRECTIONS 
This experiment requires ~wo things to 
be done: 
Let the palm of your left hand 
rest on the brass plate and the middle 
finger rest on the brass button • 
• 
After the subject had had ample time to view the apparatus 
and read the directions the experimenter entered the oompartment 
and requested the subject to show how he understood the direo-
tions. The subject invariably responded by plaoing his left 
hand in the proper manner on the apparatus. An unusually inquis~ 
itlve expression appeared on the subjeot's faoe as he did so. 
The experimenter responded simply: "Fine, we will prooeed with 
the experiment." Then, entering the middle compartment, he 
administered five bell stimulations unaccompanied by any shock. 
The purpose of administering only the bell stimulations as a 
preliminary procedure was to ascertain whether or not any re-
action oould be obtained in response. However, it was observed 
that none of the subjects responded to any of these preliminary 
bell stimulations by lifting either the hand or the finger. 
The subject was now told to relax as much as possible, and 
in place of the above direotions he was given another card with 
the following (oomplete) directions. 
DIRECTIONS 
This experiment requires two things to be dorte: 
1. Let the palm of your left hand rest on 
the brass plate and the middle finger rest on 
the brass button. From time to time you will 
experience a slight electric shock in the left 
hand. It will not matter if, in response to 
the shock, you momentarily lift your finger 
from the button. ~ 
2. Try to keep you mind on what is 
happening to you and how you are reacting 
to it. 
These were the directions for the "subjects of Group One. 
If the sUbject was to be distracted during the course of the 
experiment (Group Two), his directions read as follows: 
DIRECTIONS 
This experiment requires two things to be done: 
1. Let the palm of your left hand rest on 
the brass plate and the middle finger rest on 
the brass button. From time to time you will 
experience a slight electric shock in the left 
hand. It will not matter if, in response to 
the shock, you momentarily lift your finger 
from the button. 
2. When you hear me say, "Ready - Go," 
begin to solve the multiplication problems. 
Try to keep your mind on the problems until 
you hear me say "Stop." 
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A reasonable length of time was allowed the subject to read I 
and study his directions. If the subject was to be distracted 
during the experiment he was now shown and given several pages 
of problems (Table III). To the experimenter's question, "Do 
you understand what you are to do now?" the subject invariably 
answered, "Yes." To this the experimenter remarked: "Very well, 
then we will proceed with the experiment." 
A practice period of fifteen stimulations now followed. 
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Eaoh stimulation was aooompanied by a shook inoreasing in inten-
4' 
sity throughout the series so as to elioit a finger-withdrawal 
response. During this period the induotorium in the experimen-
ter's oompartment was adjusted to the needs of the partioular 
subjeot. 
After the praotioe period there were three periods of fort 
stimulations each and eaoh period was followed by a five-minute 
rest period. During the rest periods the subject was removed 
from his compartment and an effort was made to entertain him 
with thoughts foreign to the nature of this or similar experi-
ments. Throughout the experiment the interval between the oon-
ditioned stimulus and the unconditioned stimulus remained con-
stant (.25 second), and the administration of pairs of stimuli 
(bell and shock) averaged four per minute. The duration of the 
shock stimulus was .5 second. At predetermined but irregular 
intervals (See subjects' data sheets, pp.36-55) , the conditione 
stimulus alone was administered twenty times to discover if the 
subject was beooming oonaitioned to the sound of the bell. To 
administer the conditioned stimulus alone the inductorium was 
shorted. This was recorded by the experimenter drawing a ver-
tical line in front of the shock stimulus record on the kymo-
graph. Thus: --~~-------
At the completion of the experiment the subjects of both 
groups were given the following questionnaire which called for 
introspective data, and which will be discussed in another 
chapter along with the objective results. 
QUESTIONNAIRE. 
1. Did you at any time have a "hunch" that a shock was just 
coming? What prompted the "hunch"? 
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2. Did you ever try to 11ft your finger anticipating the shock? 
How did you know when the shock was about to be given? 
3. Did you try to form any opinion about the purpose or results 
of this experiment? What did you conclude? 
4. When you were given the complete in~tructions did you make up 
your mind either that you would or~ould not lift your finger. 
Which? 
5. After the experiment was started did you make up your mind 
either that you would or would not lift your finger? 
6. If you changed your mind during the progress of the experi-
ment as to your reaction, state bri_fly what prompted you to 
make the change. 
7. What prompted you to lift your finger every time you heard 
the bell? 
7a. What prompted you to wait for the shock even after you heard 
the bell? 
8. Did you feel certain that you would always get a shock after 
the bell rang? 
9. Have you any additional experiences to report? 
In order to avoid the possibility of suggestion by present-
ing the subject with the complete questionnaire, the experi-
menter exposed to the subject's view one question at a time. 
The subject wrote his answer to the respective question on a 
separate sheet of paper, numbering his answers to correspond 
with the questions. If, during the course of the questionnaire, 
the subject answered any question of importance vaguely, the 
experimenter immediately requested him to clarify his statement 
or explain orally what he meant. With this type of procedure 
much valuable information was obtained from the subject's intro-
spections which otherwise would have escaped unnoticed. 
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Figure 2. General Arrangement of Apparatus and Compartments. 
.. , 
In the left compartment is the motor (M) and timing apparatus (A) • The right 
compartment consists of the table and the hand-rest apparatus (HRA). In the middle 
compartment is the relay (R) ; warning light (WL); bell (B); Inductorium (I); record- ~ ing styli (Kl and K2 ) ; and the marter key CWO. 
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Figure 3. Bell circuit for administering conditioned stimulus. 
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Figure 4. Shock circuit for administering unconditioned stimulus 
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Figure 5. Response circuit. 
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Figure 6. Warning light circuit. 
CHAPTER III 
~SULTS ~ DATA. 
The subjects of the experiment were twenty adolescents and 
adults, all of whom were of the male sex. The adolescents were 
particularly desirable because they not only were unfamiliar 
~ 
with the experimental procedure of conditioning but likewise 
unacquainted with the theoretical principle underlying the con-
ditioned response. Subjects of this \ype were chosen 
deliberately. 
As an aid and a check in the administration of the stimu-
lations during each experiment, the experimenter kept in front 
of him a chart - Subject's Data Sheet (pp.36 - 55). After each 
administration of stimulations a pencil dot was placed over the 
corresponding numbered stimulation on the chart. This procedure 
prevented any error or a possible doubt during the progress of 
the expe~iment as to the number of stimulations yet to be ad- • 
ministered. If the subject was not ready to receive a particu-
lar stimulation, an X was marked in front of that numbered stim-
ulation on the chart. In such cases, which were comparatively 
few, the interval between the previous stimUlation and the suc-
ceeding stimUlation was the sum of the corresponding adjacent 
intervals. Since the interval between the administration of 
respective stimulations was originally irregular, the subject 
was not confused by the occasional accidental delay. A positiv 
response to the conditioned stimulus is indicated on the chart 
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by an arrow through the encircled number. A detailed s~~dy of 
the kymograph record revealed additional responses to the condi-
tioned stimulus before the arrival of the unconditioned stimu-
lus. These responses are indicated by an arrow drawn through a 
number not enoiroled. The encircled nQmbers indioate the ad-
ministration of the oonditioned stimulus alone. 
Thus the individual ohart enables the reader to see at a 
.. glanoe the distribution as well as the number of responses both 
to the conditioned stimulus alone and to the oonditioned stimu-
lus before the arrival of the unoonditioned stimulus. 
Any attempt at a statistioal treatment of the results would 
prove insignificant not only beoause of the small number of . 
cases in eaoh group but likewise beoause the data are evidently 
not distributed aocording to the Gaussian normal probability 
curve - a distribution presupposed by statistioal procedure • 
... 
The oause and signifioanoe of the deviations within eaoh group 
will be discussed in the next ohapter. 
Recent times have seen an overemphasis of statistical 
methods even in oases where suoh methods are not at all appli-
cable. Statistical measures are mass measures and their mathe-
matioal presentation presupposes a suffioiently large number of 
cases to insure a random sampling of all the data of a partiou-
lar kind or type. Furthermore, these cases must be distributed 
according to the Gaussian normal probability curve if such terms 
as standard deviation, semi-interquartile range, and similar 
measures are to have a legitimate applioation. 
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"At the present time, It Knight Dunlap tells us, (11: 337) 
.' 
"experimental psyohology tends to employ no mathematioal methods 
in the treatment of data beyond simple addition, subtraotion, 
and division. Any results and oonolusions depending upon more 
elaborate mathematioal treatment of da~a are under suspioion and 
are not aooepted unless oonfirmed by the simpler method. Even 
the probable error of an average is under the ban, since it 
really has no signifioanoe in most oase·s, and in every oase 
gives a misleading appearanoe of a signifioanoe whioh it does 
not possess. 1t 
TABLE 1 
The oonditioned responses of the subjeots in Group One 
during eaoh of the four periods. 
Subjeot 
I-l 
I-2 
I-3 
I-4 
I-5 
I-6 
I~7 
I-8 
I-9 
I-10 
Praotioe 
Period 
o 
o 
4 
2 
o 
1 
o 
o 
1 
9 
21-60 61-100 
3 4 
'1 
18 
o 
o 
1 
16 
o 
4 
31 
4 
32 
o 
o 
3 
32 
o 
3 
34 
101-140 Total 
o 7 
2 
32 
o 
3 
3 
40 
1 
3 
36 
7 
86 
2 
3 
8 
88 
1 
11 
110 
323 
Average peroent of oonditioning 
% 
condition-
ing 
5.18 
5.18 
63.70 
1.40 
2.20 
5.92 
65.18 
.74 
8.14 
81.48 
23.9lfo 
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TABLE II 
.' The oonditioned responses of the sUbjeots in Group Two 
during eaoh of the four periods. 
Praotioe 
" Subjeot 21-60 61-100 101-140 Total oondition-Period ing 
II-1 0 0 2 0 2 1.40 
..... 
II-2 0 0 1 2 3 2.22 
II-3 1 4 24 22 51 37.03 
II-4 0 1 1 1P 7 5.18 
II-5 4 10 8 15 37 27.40 
II-6 0 0 0 31 31 22.96 
II-7 0 2 11 9 22 16.29 
II-8 1 12 34 39 86 63.70 
II-9 0 4 23 19 46 34.07 
II-10 2 25 34 37 98 72.59 
-383 
Average peroent of oonditioning .......... 28.28~ 
... 
Table I presents the tabulation of the oonditioned re-
sponses made by the subjeots of Group One during the praotioe 
period and the suooeeding three periods of the experiment. The 
subjects of this group attended to the experiment. Fourteen 
conditioned responses were possible in the praotice period and 
forty such responses in each of the following periods. There 
were four predetermined tests (indicated on the chart by a red 
circle) in the first period, six in the second period, and ten 
in the third period. Thus twenty times in the experiment the 
conditioned stimulus alone was administered. 
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The range in oonditioning varies trom .7410 for one subjeot 
4' 
(1-8) to 81.4810 for another subjeot (1-10) in this group. The 
average peroent of oonditioning for the entire group is 23.9110. 
Three of the subjeots (1-3, 1-7, I-10) tend to raise the average 
for the group beoause of their individwal high soores. The re-
maining seven subjeots soored below 1010, three falling below 
the 510 mark. 
In Table II we have the tabu1atio~of the oonditioned re-
sponses for Group Two. The subjeots of this group were not to 
attend to the experiment but to the solution of multiplioation 
problems. Three of the sUbjeots (II-l, 1I-2, 1I-4) deviate con-
siderably from the general trend of the group, thus lowering the 
average peroent of oonditioning for the group to 28.2810. The 
highest individual soore is 72.5910 (II-10) and the lowest 1.4fo 
(11-1). 
It may be noted that in both groups we have three subjects 
whose soores are quite different from the rest of the group. A 
disoussion of these oases will follow in the next ohapter. 
Table III is a sample page of multiplioation problems de-
vised to divert the attention of the subjeots of Group Two from 
the experimental procedure. The solution of these problems were 
carefully oheoked and eaoh separate item; i.e., eaoh partial 
produot and eaoh separate addition soored as individual points. 
Table IV (p.35) presents the number of items oorreotly solved 
by eaoh subjeot in Group Two. 
TABLE .ill 
A sample page of multiplication problems devised to divert 
the attention of the subjects of Group Two from the experi-
mental procedure. 
3 5 7 9 
268'4 
798 6 
532 4 
2 8 4 7 
396 5 
6 7 4 2 
358 9 
2 7 4 8 
536 9 
3 5 7 9 
8 6 4 2 
9 6 3 4 
2 5 7 8 
6 4 7 9 
832 5 
...... 
6 9 3 7 
5 428 
8 6 4 2 
5 7 9 3 
6 3 8 7 
9 2 5 4 
8 9 5 3 
6 7 4 2 
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TABLE .il 4' 
The number of correct items solved by eaoh of the sUbjeots 
of Group Two during the four periods of the experiment. 
Subjeot Praotioe 21-60 61-100 101-140 Total Period 
II-l 66 181 159 .,;., 185 591 
II-2 79 190 215 213 697 
II-3 56 211 173 159 599 
II-4 89 252 274 .. 344 959 
II-5 148 383 395 365 1291 
II-6 35 122 103 95 355 
II-7 68 169 188 150 575 
II-8 112 296 351 310 1069 
II-9 III 237 188 212 748 
II-10 92 261 285 317 955 
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SUBJECT'S DATA SHEET 
.' I - 1 2-1-'36. 
Subject Date 
KEY: 1, 2, 3, etc. indicate bell and shock stimuli administered. 
X between numbers indicates subject was not ready at the 
proper moment to receive the stimulation. 
>07 
~ encircled number indicates bell stimulus given alone. 
~encircled number with arrow indicates subject responded 
to the bell stimulus alone. , 
.. I number crossed by arrow indicates subject responded to 
the bell stimulus before the arrival of the shock. 
Stimulations: ~ 2 3 4 5 
6 7 8 9 10 
11 12 13 14 15 16 17 18 19 20 
21 22 23 24 25 26 ~ 28 29 ¢; 
31 32 33 34 35 36 37 38 39 40 
41 42 43 44 45 46 f@ 48 49 ® 
... 
51 52 53 54 55 56 57 58 59 60 
61 62 ~ 64 65 66 ,¢ @) 69 @ 
71 72 73 74 75 @ 77 78 $ill 80 
81 82 83 84 85 86 87 }i!J 89 90 
91 92 9;3 94 @ 96 97 98 99 100 
101 102. 103 104 105 106 107 108 109 110 
111 112 113 114 115 116 117 118 119 120 
12.1 122 123 124 125 @> 127 @ 129 @ 
131 @ @ ~ @ 136 @ 138 @ @ 
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SUBJECT'S DATA SHEET 
.' I - 2 2-2-'36. 
Subject Date 
KEY: 1, 2, 3, etc. indicate bell and shock stimuli administered. 
X between numbers indicates subject was not ready at the 
proper moment to receive the sti~ulation . 
.. , 
~ encircled number indicates bell stimulus given alone. 
~encircled number with arrow indicates subject responded 
to the bell stimulus alone. 
.. 
.p number crossed by arrow indicates subject responded to 
the bell stimulus before the arrival of the shock. 
Stimulations: + 2 3 4 5 
6 7 8 9 10 
11 12 13 14 15 16 17 18 19 20 
21 22 23 24 X 25 26 @ 28 29 ® 
31 32 33 34 35 36 37 38 39 40 
41 42 43 44 45 46 ¢ 48 49 ® 
.... 
51 52 53 X 54 55 56 57 58 59 60 
61 62 63 64 65 66 67 ¢ 69 ® 
71 X 72 73 74 75 @ 77 78 @ 80 
81 82 X 83 84 85 86 87 ¢ 89 90 
91 92 93 y4' ¢ 96 97 98 99 100 
101 102 103 104 105 106 107 108 109 110 
111 112 113 114 115 116 117 118 119 120 
121 122 123 124 125 gil 127 ~ 129 ~ 
131 @ @ ~@> 136 @> 138 ~ @ 
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SUBJECT'S DATA SHEET 
.' 1-3 2-4-'36. 
Subject Date 
KEY: 1, 2, 3, etc. indicate bell and shock stimuli administered. 
X between numbers indicates subject was not ready .t the 
proper moment to receive the stimulation. 
o,.? 
~encircled number indicates bell stimulus given alone. 
~encircled number with arrow indicates subject responded 
to the bell stimulus alone. 
'number crossed by • arrow indicates subject responded to 
the bell stimulus before the arrival of the shock. 
Stimulations: + 2 3 4 5 
6 7 8 9 10 
if 12 13 ft 15 16 17 18 ~ ;rd 
21 22 f! 24 ~ 26 ¢J 28 29 @ 
;if 32 ~jl 35 36 P 38 39 40 
f! ~ ~ 44 45 46 jilji' ~ ¢ 
~ft 53 54 55 56 ,Jif' 58 59 ~. 
,¢ ~~ 64 65 ,¢ft ¢~ ~ 
ft ~ ~ 74 ~)iJjf' ~¢ ~ 
81 j! ~ p,l 85 ~ i1 ¢,JA 90 
y1 ~ Jlx 94 ¢y 97 ~ ~ ~ 
~ lji! l~ vA ~v?l 107 ~~ ¢ 
~ 112 ~~ ~ 116 Jjl 118 ~ 120 
~ 1ft 123 124 ~~~~~ ¢ 
¢ ~~ ~ ~~~~~~ 
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SUBJECT'S DATA SHEET 
4' 
1-4 ~-l~-'~QI 
Subject Date 
KEY: 1, 2, 3, etc. indicate bell and shock stimuli administered. 
X between numbers indicates subject was not ready .t the 
proper moment to receive the stimulation. 
>,.? 
QVencircled number indicates bell stimulus given alone. 
~enCircled number with arrow indicates subject responded 
to the bell stimulus alone. 
f number crossed by • arrow indicates subject responded to 
the bell stimulus before the arrival of the shock. 
Stimulations: 1. 2 3 4 5 ~ 6 X 7 8 X9 
11 12 13 14 15 16 yP 18 19 20 
21 22 23 24 25 26 @ 28 X 29 @ 
31 32 33 34 35 36 37 38 39 40 
41 42 43 44 45 46 @ 48 49 @ 
.. 
51 52 53 54 55 56 57 58 59 60 
61 62 63 64 65 66 67 @ 69 @ 
71 72 73 74 75 @ 77 78 ® 80 
81 82 83 84 85 86 87 @ 89 90 
91 92 93 94 ® 96 97 98 99 100 
101 102 103 104 105 106 107 108 109 110 
111 112 113 114 115 116 117 118 119 120 
121 122 123 124 125 @ 127 @ 129 @ 
131 @@Q~@ 136 @ 138 Q~~ @ 
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SUBJECT'S DATA SHEET 
.' I - 5 2-29-'~g. 
Subject Date 
KEY: 1, 2, 3, etc. indicate bell and shock stimuli administered. 
X between numbers indicates subject was not ready .t the 
proper moment to receive the sti~u1ation. 
·'7 
~ encircled number indicates bell stimulus given alone. 
~encircled number with arrow indicates subject responded 
to the bell stimulus alone. 
.. ~number crossed by arrow indicates subject responded to 
the bell stimulus before the arrival of the shock. 
Stimulations: l. 2 3 4 5 
6 7 8 9 10 
11 12 13 14 15 16 17 18 19 20 
21 22 23 24 25 26 ® 28 29 @ 
31 32 33 34 35 36 37 38 39 40 
41 42 43 44 X45 46 @ 48 49 @ 
.... 
51 52 53 54 55 56 57 58 59 60 
61 62 63 64 65 X66 67 @ 69 ® 
71 72 73 74 75 ® 77 78 ® 80 
81 82 83 84 85 86 87 (@ 89 90 
91 92 93 94 @ 96 97 98 99 100 
101 102 103 104 105 106 107 ~ 109 110 
111 112 113 114 115 116 117 118 119 120 
121 122 123 124 125 ~ 127 ~ 129 @ 
131 @@@@ 136 @ 138 ~ ~ 
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SUBJECT'S DATA SHEET 
.' 1-6 3-27-'36. 
Subject Date 
KEY: 1, 2, 3, etc. indicate bell and shock stimuli administered. 
X between numbers indicates subject was not ready at the 
proper moment to receive the sti~ulation . 
.. , 
~encircled number indicates bell stimulus given alone. 
~encirc1ed number with arrow indicates subject responded 
to the bell stimulus alone. 
.. ! number crossed by arrow indicates subject responded to 
the bell stimulus before the arrival of the shock. 
Stimulations: + 2 3 4 5 6 7 8 9 10 
11 12 13 14 15 16 ~ 18 X19 20 
21 22 23 24 25 26 @ 28 ~ @ 
31 32 33 34 35 36 37 38 39 40 
41 42 43 44 45 46 @ 48 49 C®> 
.. 
51 52 53 54 55 56 57 58 59 60 
61 62 63 64 65 66 67 @ 69 (j§) 
71 72 73 74 75 @ 77 78 @) 80 
81 82 83 84 85 86 87 ¢ 89 90 
91 92 93 ft ¢ 96 97 98 99 100 
101 102 ~ 104 105 106 107 108 109 110 
111 112 113 114 115 116 117 118 119 120 
121 122 123 124 125 ~ 127 @ 129 @ 
131 <@ @> @ ~X136 ~ 138 @ @ 
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SUBJECT'S DATA SHEET 
.' I - 7 3-26-'36. 
Subject Date 
KEY: 1, 2, 3, etc. indicate bell and shock stimuli administered. 
X between numbers indicates subject was not ready at the 
proper moment to receive the stimulation. 
>,.? 
~encircled number indicates bell stimulus given alone. 
~encircled number with arrow indicates subject responded 
to the bell stimulus alone. 
.. ~number crossed by arrow indicates subject responded to 
the bell stimulus before the arrival of the shock. 
Stimulations: l 2 3 4 5 
6 7 8 
11 12 13 14 15 16 17 18 
21 ;pi' ¢ 24 ,z 26 (j$ 28 
31 32 33 36 37 38 
41 42 43 46 48 
51 52 54 55 56 
61 63 64 65 
9 
19 
29 
49 
10 
20 
40 
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SUBJECT'S DATA SHEET 
.' 1-8 3-27-'36. 
Subject Date 
KEY; 1, 2, 3, etc. indicate bell and shock stimuli administered. 
X between numbers indicates subject was not ready .t the 
proper moment to receive the sti~ulation. 
"7 
dP encircled number indicates bell stimulus given alone. 
~encircled number with arrow indicates subject responded 
to the bell stimUlus alone. 
.. ~number crossed by arrow indicates subject responded to 
the bell stimulus before the arrival of the shock. 
Stimulations: 1 2 3 4 5 
6 7 8 9 10 
11 12 13 14 15 16 17 18 19 20 
21 22 23 24 25 26 @ 28 29 @ 
31 32 33 34 35 36 37 38 39 40 
41 42 43 44 45 46 © 48 49 ® 
.. 
51 52 53 54 55 56 57 58 59 60 
61 62 63 64 65 66 67 (@ 69 ® 
71 72 73 74 75 @ 77 78 @ 80 
81 82 83 84 85 86 87 @ 89 90 
91 92 93 94 ® 96 97 98 99 100 
101 102 103 104 105 106 107 108 109 110 
111 112 113 114 115 116 117 118 119 120 
121 122 123 124 125 (@ 127 @ 129 @ 
131 @@~@ 136 ~ 138 ~ @ 
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SUBJECT'S DATA SHEET 
.. ' 
I - 9 4-17-'36. 
Subject Date 
KEY: 1, 2, 3, etc. indicate bell and shook stimuli administered. 
X between numbers indicates subject was not ready at the 
proper moment to receive the sti~ulation. 
·°7 
QDencirc1ed number indicates bell stimulus given alone. 
~encirc1ed number with arrow indicates subject responded 
to the bell stimulus alone. 
• 
'number crossed by arrow indicates subject responded to 
the bell stimulus before the arrival of the shock. 
Stimulations: l 2 3 4 5 
6 7 8 9 10 
11 12 13 14 15 16 P 18 19 20 
21 22 23 24 25 26 @ 28 29 @ 
31 32 33 34 35 36 37 38 39 40 
41 42 ~ 44 45 46 {i1 ,a 49 ¢ 
... 
51 52 53 54 55 56 57 58 59 60 
61 62 63 64 65 66 67 @ ~ ® 
71 ],I 73 74 75 @ 77 78 ~ 80 
81 82 83 ;if 85 86 87 @ 89 90 
91 92 93 94 <@ 96 97 98 99 100 
101 102 103 104 105 106 107 108 109 110 
111 112 113 114 115 116 117 118 119 ~ 
121 122 123 124 125 @ ¢ @ 129 @ 
131 @ @ @ @ 136 ¢ 138 @ @ 
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SUBJECT'S DATA SHEET 
.' I - 10 4-18-'36. 
Subj ect Date 
KEY: 1, 2,3, etc. indicate bell and shock stimuli administered. 
X between numbers indicates subject was not ready at the 
proper moment to receive the sti~ulation . 
.. ~ 
aD encircled number indicates bell stimulus given alone. 
~encircled number with arrow indicates subject responded 
to the bell stimulus alone. 
.. 
'number crossed by arrow indicates subject responded to 
the bell stimulus before the arrival of the shock. 
Stimulations: + 2 3 4 5 
6 7 8 9 ~ 
~ 1/ ~ J) ¢ 16 j? ;A iI 20 
21 yi! ¢ ~ ~ ¢ fl1J ¢ ¢ ~ 
¢ ¢ ¢ 34 ~ 36 ~ 38 ¢ ~ 
~ ~ ¢ 44 45 46 ~ ¢ 49 ~ .. 
~ ¢ 53 jl ¢ ¢ ~ ~ ~ ~ 
~ ¢ 63 ~ 65 66 fjP ~ ¢ ~ 
~ ~ 73 '¢ ~ ¢ ~ -¢ e ~ 
if ~ ~ ~ ~ ~ ¢ (if; x¢ ~ 
~ ~ ¢ ~ ~ ~ 97 98 ~ ~ 
v!f 1~ ~ III 105 lA ~ 1~ 1~ lA 
¢ 1fi ~ lj\ J/! Jft ¢ ~ ~ ~ 
121 ~ ~ 124 ~ ~ ~ ~ ~ ~ 
1jl ~ ~ ~~ 136 ~ ~ ~ ~ 
46 
SUBJECT'S DATA SHEET 
4' 
II - 1 2-29-'36. 
Subject Date 
KEY: 1, 2, 3, etc. indicate bell and shock stimuli administered. 
X between numbers indicates subject was not ready at the 
proper moment to receive the stl~ulation. 
-47 
~ encircled number indicates bell stimulus given alone. 
~encircled number with arrow indicates subject responded 
to the bell stimulus alone. 
• 
'number crossed by arrow indicates subject responded to 
the bell stimulus before the arrival of the shock. 
Stimulations: + 2 3 4 5 6 7 8 9 10 
11 12 13 14 15 16 17 18 19 20 
21 22 23 24 25 26 @ 28 29 @ 
31 32 33 34 35 36 37 38 39 40 
41 42 43 44 45 46 @ 48 49 @ 
.... 
51 52 53 54 55 56 57 58 59 60 
61 62 63 64 65 66 67 ~ 69 ® 
71 72 73 74 75 9&1 77 78 @ 80 
81 82 83 84 85 86 87 @ 89 90 
91 92 93 94 @ 96 97 98 99 100 
101 102 103 104 105 106 107 108 109 110 
111 112 113 114 115 116 117 118 119 120 
121 122 123 124 125 ~ 127 @ 129 @ 
131 @ @) @) <®> 136 @} 138 @ ~ 
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SUBJECT'S DATA SHEET 
.' II - 2 2-29-'~6 z 
Subject Date 
KEY: 1, 2, 3, etc. indicate bell and shock stimuli administered. 
X between numbers indicates subject was not ready &t the 
proper moment to receive the stimulation. 
-'7 
~encircled number indicates bell stimulus given alone. 
~encircled number with arrow indicates subject responded 
to the bell stimulus alone. 
• 
'number crossed by arrow indicates subject responded to 
the bell stimulus before the arrival of the shock. 
Stimulations: 1- 2 3 4 5 
6 7 8 9 10 
11 12 13 14 15 16 17 18 19 20 
21 22 23 24 25 26 @) 28 29 ® 
31 32 33 34 35 36 37 38 39 40 
41 42 43 44 45 46 @ 48 49 @ 
.. 
51 52 53 54 55 56 57 58 59 60 
61 62 63 64 65 66 67 @ 69 ® 
71 72 73 74 75 ® 77 78 ~ 80 
81 82 83 84 85 86 87 @) 89 90 
91 92 93 94 ® 96 97 98 99 100 
101 102 103 104 105 106 107 108 109 110 
111 112 113 114 115 116 117 118 119 ~ 
121 ¢ 123 124 125 @ 127 @ 129 @ 
131 <® @) ~ @ 136 @ 138 @ <@) 
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SUBJECT'S DATA SHEET 
.' II - 3 3-5-'36. 
Subj eot Date 
KEY: 1, 2, 3, etc. indicate bell and shock stimuli administered. 
X between numbers indioates subject was not ready .t the 
proper moment to receive the stl~ulation. 
"7 
~ encircled number indicates bell stimulus given alone. 
~encirCled number with arrow indioates subject responded 
to the bell stimulus alone. 
• ~number orossed by arrow indioates subjeot responded to 
the bell stimulus before the arrival of the shook. 
Stimulations: :J. 2 3 4 5 
6 7 8 9 10 
11 12 13 14 15 16 17 18 ~ X20 
21 22 23 24 25 26 ®> 28 29 @ 
31 32 33 34 ~ 36 37 38 39 40 
41 42 X 43 44 45 46 ~ ¢ 49 s®' .. 
51 X 52 53 54 55 ¢ 57 58 59 60 
61 ¢ .¢ 64 ¢ 66 fA ~ 69 g;!) 
~ 72 x.~ ~ y!' ~ :TI ~ ~ 80 
.{if ~ 83 X84 85 86 p?I ~ yJ 90 
~ 92 ~ 94 ~ ~ 97 98 ;A 100 
101 102 103 ~ 105 106 107 ~xv11 ~ 
111 112 ¢ 114 1ft 0 ~ ~ 119 120 
Jj1 ~ X123 124 125 ~ 127 ~ 129 ~ 
131 ~~~~ ~ ~ 138 ~ ~ 
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SUBJECT'S DATA SHEET 
.' 
II - 4 3-7-'36. 
Subj eat Date 
KEY: 1, 2, 3, etc. indicate bell and shock stimuli administered. 
X between numbers indiaates subject was not ready .t the 
proper moment to receive the st~~ulation. 
~encircled number indicates bell stimulus given alone. 
~encircled number with arrow indicates subject responded 
to the bell stimulus alone. . 
.. 
I number crossed by arrow indicates subject responded to 
the bell stimulus before the arrival of the shock. 
Stimulations: ~ 2 3 4 5 
6 7 8 9 10 
11 12 13 14 15 16 17 18 19 20 
21 22 23 24 25 26 @ 28 29 @ 
31 32 33 34 35 36 37 38 39 40 
41 42 43 ~ 45 46 ® 48 49 @ .. 
51 52 53 54 55 56 57 58 59 60 
61 62 63 64 65 66 67 @ 69 ® 
71 72 73 74 ~ @ 77 78 @ 80 
81 82 83 84 85 86 87 @ 89 90 
91 92 93 94 @ 96 97 98 99 100 
101 102 103 104 1~ 106 107 108 109 110 
111 112 113 114 115 116 117 118 119 120 
121 122 123 124 125 @ 127 @ 129 ® 
131 ~ @ ~ ~ 136 @ 138 @ @ 
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SUBJECT'S DATA SHEET 
4' 
II - 5 3-7-'~6. 
Subject Date 
KEY: 1, 2, 3, etc. indicate bell and shock stimuli administered. 
X between numbers indicates subject was not ready .t the 
proper moment to receive the stimulation. 
"'7 
QDencircled number indicates bell stimulus given alone. 
~encircled number with arrow indicates subject responded 
to the bell stimulus alone. 
.. 
I numbe r croSs ed by arrow indicates subject responded to 
the bell stimulus before the arrival of the shock. 
Stimulations: 1- 2 3 4 5 
;f' 6 8 9 10 
11 12 13 -,l 15 16 Y' 18 19 ~ 
21 22 23 24 25 26 ~ ¢ 29 ~ 
31 32 33 34 ~ 36 37 ~ 39 40 
41 42 ~ 44 ~ 46 ri!J 48 49 ~ .. 
51 52 53 54 55 56 57 58 ;,t 60 
61 62 63 64 65 66 67 ~ 69 @ 
71 72 r¢ 74 75 ~ 77 78 ~ 80 
81 82 83 84 85 86 87 ~ 89 90 
91 92 X93 94 ~ 96 97 98 ~ 100 
¢ 102 ~ 104 105 1ft 107 108 109 110 
¢ 112 113 114 115 116 117 3ft ~ 120 
121 122 123 124 125 ~ 127 ~ 129 ~ 
131 ~~ ~ @ 136 ¢> 138X~ ¢> 
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SUBJECT'S DATA SHEET 
4' 
II - 6 ~-27-'~~. 
Subject Date 
Y: 1, 2, 3, etc. indicate bell and shock stimuli administered. 
X between numbers indicates subject was not ready at the 
proper moment to receive the stimulation. 
~ encircled number indicates bell stimulus given alone. 
~encircled number with arrow indicates subject responded 
to the bell stimulus alone. • 
J'number crossed by arrow indicates subject responded to 
the bell stimulus before the arrival of the shock. 
Stimulations: ~ 2 3 4 5 
6 7 8 9 10 
11 12 13 14 15 16 17 18 19 20 
21 22 23 24 25 26 @ 28 29 @ 
31 32 33 34 35 36 37 38 39 40 
41 42 43 44 45 46 @ 48 49 @ ... 
51 52 53 54 55 56 57 58 59 60 
61 62 63 64 65 66 67 @ 69 @ 
71 72 73 74 75 @ 77 78 @ 80 
81 82 83 84 85 86 87 @ 89 90 
91 X92 93 )'94 @ 96 X 97 98 99 100 
101 102 103 104 l~ Jf't 107 108 109 1ft 
1j! 112 1ft 1/4 l~ Ift J.I7 ~ ~ 1ft 
Jjf 122 lA Ij1 1~ ~ ~ @) 1,21 0 
~ ~~ ~ ~ ~ ~ l~ ~ ~ 
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SUBJECT'S DATA SHEET 
.. ' 
II - 7 3-27-'36. 
Subject Date 
KEY: 1, 2, 3, etc. indicate bell and shock stimuli administered. 
X between numbers indicates subject was not ready &t the 
proper moment to receive the stimulation. 
'07 
® encircled number indicates bell stimulus given alone. 
¢ enci rcled number, wi th arrow indicates subj ect responded 
to the bell stimulus alone. 
• I number crossed by arrow indicates subject responded to 
the bell stimulus before the arrival of the shock. 
Stimulations: 1 2 3 4 5 
6 7 8 9 X10 
11 12 13 14 15 16 17 18 19 20 
21 22 23 24 25 26 @ 28 ~ @ 
31 32 33 34 35 36 37 38 39 40 
41 42 43 44 45 46 @ 48 49 ® 
... 
51 52 53 54 55 56 57 58 59 60 
61 62 63 64 65 ~ 67 ~ 69 ® 
~ 72 73' 74 75 ~ 77 ~ ~ ¢ 
81 ~ ~ 84 ~85 ~ 87 @ 89 90 
91 92 93 94 ~ 96 97 98 99 100 
101 102 103 104 105 ~ 107 108 1¢ 110 
111 1~ 113 1~ 115 116 ~ 118 119 120 
121 122 1~ 124 125 "'~ 127 @ 129 ~ 
131 @@(ffi@ 136 @> 138 @ @ 
53 
SUBJECT'S DATA SHEET 
II - 8 4-4-'36. 
Subject Date 
KEY: 1, 2, 3, etc. indicate bell and shock stimuli administered. 
X between numbers indicates sUbject was not ready at the 
proper moment to receive the stimulation. 
'«7 
~encircled number indicates bell stimulus given alone. 
~encircled number with arrow indicates subject responded 
to the bell stimulus alone. 
.. 
~number crossed by arrow indicates subject responded to 
the bell stimulus before the arrival of the shock. 
Stimulations: + 2 3 4 5 
6 7 8 9 10 
11 12 13 yr 15 16 17 18 19 20 
21 22 23 24 25 26 @ 28 29 ~ 
31 X32 ~ 34 ~ ~ 37 38 39 40 
41 ~ ~ 44 45 46 ~ t$ X49 ~ .. 
51 52 53 54 ~ 56 57 ~ ~ 60 
61 ¢ 63 64 65 X~ 67 fI fA ~ 
if ~ ~ ~ ~ xfif ~ ~ ~ X~ 
¢ ~ ~ ~ ~ ~ Jt1 fSJ pA ~ 
if c;! ~ ~ (j§1 ~ ;ill r$X~ 100 
J,01 l~ ~ ]jI4x~ ~ v!'1 ~ ~ Jft 
xJ.ii 1;?2 J,i! 1)1 ¢ 116 ~xJft ~ XJje 
~ ¢ lA ~ J,i! ~ ¢ ~ ~ ~ 
J,ii 0~0~ ~ ~~ ~ ~ 
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SUBJECT'S DATA SHEET 
4' 
II - 9 4-4-'36. 
SUQject Date 
KEY: 1, 2, 3, etc. indicate bell and shock stimuli administered. 
X between numbers indicates subject was not ready .t the 
proper moment to receive the stimulation. 
'<7 
QVencirc1ed number indicates bell stimulus given alone. 
~encirc1ed number with arrow indicates subject responded 
to the bell stimulus alone. 
• ~number crossed by arrow indicates subject responded to 
the bell stimulus before the arrival of the shock. 
Stimulations: ~ 2 3 4 5 
6 7 8 9 10 
11 12 13 14 15 16 17 18 19 20 
21 22 23 24 25 ?i'X@) 28 29 @ 
31 32 33 34 35 36 37 38 39 40 
41 42 43 44 45 46 r$J 48 49 ~. 
51 52 53 54 ¢ 56 57 58 59 60 
61 62 63 ~ ¢ ~ ~ ~ pA go; 
71 rJ.l 73 74 75 @ 77 78 ~ ~ 
81 ~ 83 ~ ~ ~ 87 e 89 ~ 
~ 92 ~ ~ @ 96 rIf ~ ¢ L05 
101 ~ ~ 104 105 106 ~ 108 ~ U6 
III lfi l,f5 114 115 1~ 0 1~ 119 1~ 
121 1~ 1~ 174 125 ~ 127 ~ 129 ~ 
131 @ @@ @ 136 @ 138 ~ @ 
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SUBJECT'S DATA SHEET 
4' 
II- 10 4-18-'36. 
Subject Date 
KEY: 1, 2, 3, etc. indicate bell and shock stimuli administered. 
X between numbers indicates subject was not ready &t the 
proper moment to receive the stimulation. 
-'7 
~encircled number indicates bell stimulus given alone. 
~encircled number with arrow indicates subject responded 
to the bell stimulus alone. 
• ~number crossed by arrow indicates subject responded to 
the bell stimulus before the arrival of the shock. 
Stimulations: l. 2 3 4 5 
6 7 8 9 10 
11 12 13 14 15 16 f? 18 )A 20 
~ 22 ~ 24 25 ~ riJ 28 r$ @ 
31 32 ;I! ~ '¢ ~ 37 38 39 40 
/if 9i! ¢ xii ¢ 46 ~ ~ ~ ~AP 
51 ¢ ~ ~ ¢ ~ 57 ~ ~ 60 
11 ~ ~ ¢ ~ ~ ~ ~ ¢ ~ 
~ 72 73 ~ ~ fa1 rI ~ (jJJ 80 
fif pi2 ~ ~ ~ ~ 87 ~ ~ ~ 
91 c;! 93 if ~ ~ i1 ~ ~ ~ 
:v8i 102 l~ lA ~ ~ v?1 ~ ~ x lib 
l)1 ¢ ~ lAxJ)'5 ~ Jfix~ 1/9 l)fO 
121 ~ ~ 1/'4 J.i1s ~ ~ ~ ~ ~ 
~)(~ ~ ~ ~ 136 @ J,i'S ~ ~ 
.' 
TABLE V, on the following pages, lists the replies 
to the questionnaire. These replies are arranged 
in sequenoe, beginning with the subjeot giving the 
smallest number of oonditioned responses and ending 
with the individual yielding the largest number. 
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TABLE V 
Replies to Questionnaire. Question 1. Group I.4-' 
Question 1: Did you at any time have a "hunch" that a shock was just coming? What prompted the Ithunch"? 
Subj eot 
1-8 
1-4 
I-5 
1-1 
I-2 
I-6 
1-9 
I-3 
1-7 
1-10 
Reply 
..... " 
Yes, the bell would ring just before the shock would 
come. 
Yes, the shock seemed to co~e at regular intervals. 
Yes, because the time that elapsed between the 
shocks seemed about the same. 
Yes, it came at almost regular intervals. 
Yes. I knew it was about due after waiting a cer-
tain length of time. 
Yes, by the bell. 
Yes. Sometimes the bell would ring but no shock 
followed. In these cases I expected the next one 
would be a shock. 
Yes, it seemed that when a bell rang I would get a 
shock. 
My body was set for the impulse and the impulses 
gave me a knowledge of the lapse of time between 
them. 
Yes. The bell rang before the shock. 
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... TAB=L:;;:E;;;;. V (oontinqed) 
Repli es to Ques t i onnai re .0 Question 1. Group II. 
Question 1: Did you at any time have a "hunoh" that a shook was 
just ooming? What prompted the "hunoh"? 
Subjeot 
II-l 
II-2 
II-4 
II-7 
Reply. 
'07 
Yes. I thought the shooks ooourred at regular 
intervals. 
I did not know just exactl~when it was ooming." I 
oould not depend on the bell to warn me in time to 
esoape the shook. 
Yes, the sound of the bell. 
Yes, I felt that it was about due to oome. 
II-6 Yes. The shooks oame at regular intervals. Some-
times the shook did not follow the bell. 
II-5 Yes. The bell would ring before the shook. Once rh 
a while the bell would ring without the shook forth-
ooming. 
II-9 Yes. After a series of sharp shocks, I expeoted the 
bell to ring and nothing to happen. 
II-3 Yes, the bell. 
II-8 Yes. The periods seemed to be even between the 
shooks. The bell signified that usually a shook 
followed. 
II-IO No, I thought all the time it was coming. The ring 
ing of the bellOamd the "hunoh". 
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TABLE! (continued) 
.' Replies to Questionnaire. Question 2. Group I. 
Question 2: Did you ever try to lift your finger anticipating 
the shock? How did you know when the shock was 
about to be given? 
Subj ect Reply 
,.~., 
1-8 Yes. The bell. 
1-4 No. I didn't know. 
1-5 No. I listened for the bell a split second before 
the shock but couldn't raise my hand soon enough to 
escape the shock. 
1-1 No. I sort of thought it was coming. 
1-2 No. Did that bell ring before or after? 
1-6 Yes. The sound of the bell mad,e me think that a 
shock would follow. 
1-9 Yes. The bell would ring. 
1-3 Yes. When the bell rang I was ready to escape the 
shock. 
1-7 Yes. When the bell rang the shock followed 
instantly. 
1-10 Yes. The bell rang. 
.,OJ. 
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TABLE V (continued) 
.' Replies to Questionnaire. Question 2. Group II. 
Question 2: Did you ever try to lift your finger anticipating 
the shock? How did you know when the shock was 
about to be given? 
subject 
II-l 
II-2 
Reply 
~ 
Yes. I thought that they occurred at regular 
intervals. 
No. It could be expected atter a certain length of 
time. 
II-4 Yes, three times. By the sound of the bell. 
II-7 Once or twice I lifted my finger unconsciously when 
I heard the bell. 
II- 6 Yes, during the last period. By the ringing of the 
bell. 
II-5 I did about twice on every paper. The bell would ~ 
ring. 
II-9 Yes, at times. The intervals between shocks seemed 
regular. 
II-3 Yes. The bell rang and the shock ,followed. 
II-8 
II-10 
Yes, by the bell but a shock did not always follow 
the bell. 
Yes. I thought it would come after the ringing of 
the bell. 
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TABLE V (continued) 
Replies to Questionnaire. Question 3. Group I. 4' 
Question:3: Did you try to form any opinion about the purpose or 
results of this experiment? What did you conclude? 
Subject 
I-8 
I-4 
I-5 
I-l 
I-2 
I-6 
Yes, from the middle of the experiment on. I thoug 
you were testing the nervous reaction; i.e., how 
soon after receiving the shock the finger would come 
up. 
Yes. I was watching my finler react to the shock 
and thought the purpose of this experiment was to 
test muscle reactions. 
Yes. I thought it might be some kind of a test on 
reaction time. 
Yes. I thought the purpose of the experiment was to 
test my powers of concentration. 
Yes. I thought it was an attempt to see how animals 
rational and irrational, reacted to pain. 
Yes. During the latter part of the experiment I 
thought it was a reaction time test. 
I-9 Yes. I did not come to any definite conclusion but 
I thought it may be to see how quickly I could lift 
my finger after the shock. 
I-3 No. 
I-7 Yes, I thought it was to show just how long it took 
the impulse to travel from my finger to my brain in 
order to tell me to remove my finger. 
I-IO Yes, at the beginning of the experiment. I thought 
you were recording my reaction time. 
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TABLE V (continued) 
Replies to Questionnaire. Question 3. 4' Group II. 
Question 3: Did you try to form any opinion about the purpose 0 
results of this experiment? What did you conclude? 
Subject 
II-l 
11-2 
1I-4 
1I-7 
1I-6 
11-5 
1I-9 
1I-3 
II-8 
1I-10 
Reply 
Yes. During the second part I decided that the ex-
periment concerned some study of the nerves. 
Yes. I never reached a co~lusion because the shock 
in this experiment is what kept me puzzled. 
Yes, as soon as I felt the first shock. I presume 
the purpose of this experiment dealt with my re-
actions in anticipating the shock. 
Yes. To see the effect of the shock while working 
problems. 
I thought the purpose of this experiment was to 
study the ability of a person to concentrate in the 
midst of distractions. 
Yes. To analyze one's reaction towards certain st~ 
uli. To see if a person would react a certain way 
to the ringing of the bell without being given any 
electric shock. 
Yes, during the rest period. A test of the reaction 
of nerves. 
Yes, early in the experiment I concluded that a per-
son tries to avoid distraction while trying to con-
centrate. I was trying to avoid the shock. 
Yes. I concluded that any disturbance at regular 
intervals tends to lessen the amount of concentra-
tion. I also know that an electric shock dulls the 
brain. 
Yes, during the rest period. I thought it was a 
mentality test. 
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TABLE 1 (continued) 
Replies to Questionnaire. Question 4. .' Group I. 
Question 4: When you were given the complete instructions did 
you make up your mind either that you would or would 
not lift your finger? Which? 
Subject 
I-8 
I-4 
I-5 
I-l 
I-2 
I-6 
Reply 
~ 
I would not lift my finger. 
I would lift my finger whe~I felt the shock. 
I made up my mind that I would not lift it but 
changed my mind after the experiment had started. 
I made up my mind I would not lift my finger if the 
shock was not too severe. I thought lifting my 
finger might have poor results. 
I made up my mind to keep the finger on the button 
at least until each shock had come. My intention 
was to keep my finger on until I felt the shock. 
I decided that I would not lift my finger. 
I-9 I would not lift my finger. 
I-3 I made up my mind I would lift my finger when the 
shock came. 
I-7 I would not lift it. 
I-10 Until I received the shock I did not decide to 
raise my finger. 
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TABLE! (continued) 
Replies to Questionnaire. .' Question 4. Group II
Question 4: When you were given the complete instructions did 
you make up your mind either that you would or would 
not lift your finger? Which? 
Subject 
11-1 
11-2 
11-4 
11-7 
11-6 
11-5 
11-9 
11-3 
11-8 
11-10 
Reply 
~ 
I made up my mind that I would not lift my finger. 
I figured that I would find. out first how slight 
the shock was. 
That I would not lift my finger. 
I intended to follow the instructions as well as 
possible and didn't make up my mind either way. 
I made up my mind not to lift my finger. 
I did not make up my mind either way. 
I would not lift my finger. 
I didn't make up my mind to do anything definite. 
I did not definitely make up my mind. 
I made up my mind to keep my finger on the button. 
TABLE r (oontinued) 
Replies to Questionnaire. Question 5. Group I. 4' 
Question 5: After the experiment was started did you make up 
your mind either that you would or would not lift 
your finger? 
Reply 
..... 
65 
Subjeot 
I-8 In the beginning I did not want to lift my finger 
but after the shook beoame too intense I did but 
only when I got the shook. 
I-4 
I-5 
I-I At first I kept my finger down but when the heavier 
shooks oame I lifted it voluntarily. After ~~at my 
finger raised almost involuntarily. 
I-2 I made up my mind that my finger would stay there 
until the shook oame. 
I-6 No. When the shook oame the finger lifted by it- • 
self. 
I-9 I still thought I would not lift it. I tried to 
bear the shook but my finger oould not take it. 
Sometimes the hand jumped ofr,. 
I-3 
I-7 I tried to fight the desire to raise my finger but 
sometimes my hand would not obey my brain. 
I-IO On reoeiving the first shook I deoided I would lift 
my finger. 
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TABLE V (continued) 
4' 
Replies to Questionnaire. Question 5. Group II. 
Question 5: After the experiment was started did you make up 
your mind either that you would or would not lift 
your finger? 
Subjeot 
11-1 
11-2 
11-4 
11-7 
II-6 
II-5 
II-9 
II-3 
11-8 
11-10 
Reply 
.. ., 
That I would lift it. 
After the experiment startem I deoided I would leave 
it on. 
I did not want to lift my finger but after the our-
rent beoame stronger I did involuntarily. 
In the beginning I tried to bear the whole shook be-
cause I thought that was neoessary for the experi-
ment but later I deoided to lift my finger during 
the shook. 
I tried to keep my finger firmly on the button 
during the shook. I tried to fight the shook by 
foroing my finger down on the button. 
I did not. I was intent upon working the problems~ 
and not upon reaoting to the shook. 
In the first period I kept to my resolution. In th 
seoond and third periods I tried to lift my finger 
off as soon as I felt the shook. 
Shortly after the experiment started I deoided to 
lift my finger when the bell would ring. 
Yes, at the beginning of the seoond period I made 
up my mind to take the finger off. 
I made up my mind to keep the finger on the button 
but when the shook oame I oould not. 
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TABLE V (oontinued) 
.' Replies to Questionnaire. Question 6. Group I. 
Question 6: If you ohanged your mind during the progress of the 
experiment as to your reaotion state briefly what 
prompted you to make the ohange. 
Subj eot Reply 
.;., 
I-8 
I-4 
1-5 I didn't know how long the shooking would oontinue 
and figured I might just as well rest my finger. 
I-l I didn't ohange my mind. I kept my finger down if 
the shook was not too severe. 
I-2 
1-6 Towards the end I began to think that I should lift. 
my finger at the sound of the bell. 
I-9 I was undeoided what to do in the third part of the 
experiment. 
1-3 
I-7 I did not ohange my mind but near the end my finger 
went up at the first impulse of the shook and I 
oould not oontrol the musoles at all. 
I-10 The shook I received prompted me to lift my finger. 
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TABLE V (continued) 
4' 
Replies to Questionnaire. Question 6. Group II. 
Question 6: If you changed your mind during the progress of the 
experiment as to your reaction state briefly what 
prompted you to make the ohange. 
Subject 
1I-l 
I1-2 
II-4 
II-7 
II-6 
II-5 
II-9 
II-3 
II-8 
II-10 
Reply 
~ 
The pain resulting from the shock. 
I did not intend to take tHe finger off but some-
times when I was working my finger seemed to jump 
off the button. 
As the current became stronger I was unable to keep 
my finger down. 
I thought it was necessary for the experiment that 
I keep my finger down. 
After the first two periods I began to lift my fin-
ger away because I realized the directions stated 
that I was allowed to lift my finger. In the be-
ginning I thought I had to keep my finger on the 
~t~n. • 
I tried to escape the shock at every occasion be-
cause I was afraid of it. 
Increased power of the shock. 
Once I tried to test whether a shock would follow 
every sound of the bell so I put my finger down 
sooner and received a slight shock. I then made an 
effort to lift my finger at the sound of the bell. 
The intensity of the shock prompted this action. 
The bell made me nervous and when I did keep my 
finger on the button the shock made me lift it off. 
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TABLE 1 (continued) 
Replies to Questionnaire. Question 7. Group I. 4' 
Question 7: What prompted you to lift your finger every time you 
heard the bell? 
Subject 
1-8 
1-4 
1-5 
1-1 
1-2 
1-6 
1-9 
Reply 
~ 
1-3 In the first part of the experiment I heard the bell 
and received no shock. Gradually a shock followed 
every time the bell rang. I then decided to lift my 
finger just as soon as the bell rang. 
I-7 The knowledge that I would receive a shock if I left 
my finger down and partly the growing fear of the 
shock increasing at the next trial. 
1-10 I reached a logical conclusion that an electric 
shock followed the ringing of the bell. 
70 
TABLE V (oontinued) 
Replies to Questionnaire. Question 7. 4' Group II. 
Question 7: What prompted you to lift your finger every time yo 
heard the bell? 
Subj eot 
11-1 
11-2 
11-4 
11-7 
11-6 
11-5 
11-9 
11-3 
11-8 
11-10 
Reply 
.. 
I thought a shook was ooming. 
Beoause the majority of times that the bell rang 
the eleotrio impulse followed. 
The expeotation for the shook. 
The intensity of the shook prompted this aotion. 
The antioipation of the shook made me lift my finge 
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TABLE V (oontinued) 
Replies to Questionnaire. 4' Question 7a. Group I. 
Question 7a: What prompted you to wait for the shock even after 
you heard the bell? 
Subjeot Reply 
I-8 Just determination not to lift my finger at the 
sound of the bell. 
I-4 I thought that the bell rang after the shock. 
I-5 I thought you were testing nerves so I waited for 
the shook and then tried to get my finger off as 
quickly as possible. If there was no shock I kept 
my finger quiet. 
I-l I thought the shook was a very neoessary part of the 
experiment beoause the direotions said I would have 
to experienoe this shock. 
I-2 To make sure that the instructions were oarried out 
properly. 
I-6 I thought that my reactions would be bad if I lift~ 
my finger. 
I-9 I thought that a shook might not come. Sometimes 
the bell would ring but no shock wou~d follow. This 
was extremely disoonoerting! 
I-3 
I-7 
I-IO I was not oertain that the shook always followed the 
ringing of the bell. 
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TABLE! (oontinued) 
.' Replies to Questionnaire. Question 7a. Group II. 
Question 7a: What prompted you to wait for the shook even after 
you heard the bell? 
Subjeot Reply 
II-l I figured that was what I should do. 
1I-2 Instruotions were to keep ~e finger on the button 
and sinoe the shook wasn't very strong I kept my 
finger on. 
II-4 Merely to see what would happen when the shock would 
oome. Although the directions stated to keep the 
finger on the button and even though they also 
stated it would be permissable to lift the finger 
momentarily, I thought it would be best to keep the 
finger down. 
II-7 1 thought if I lifted my finger when I heard the 
bell I wouldn't get the shock and therefore not be 
oarrying out the directions of the experiment. 
II-6 I thought I had to receive the shook. 
II-5 
II-9 I didn't want to get fooled. At times the bell ran 
but no shook followed so I tried to keep my finger 
on until I felt the first tinge of the shook. 
II-3 
II-8 
II-10 Sometimes there was no shook so I never knew when 
one was ooming. 
TABLE V (continued) 
Replies to Questionnaire. Question 8. Group I. • 
Question 8: Did you feel oertain that you would always get a 
shook after the bell rang? 
Reply 
73 
Subjeot 
I-8 In the beg~nn1ng I thought I would but later on I 
was not oertain that a shock would follow the bell. 
I-4 
I-5 No. 
I-l No. 
I-2 Yes. 
I-6 In the beginning I was but towards the end I wasn'\ 
sure 
I-9 No. 
I-3 No. In the beginning I was puzzled but towards the 
end I was ready for it. 
I- 7 Yes. 
I-10 Yes, fairly oertain; not absolutely sure. 
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TABLE V (continued) 
Replies to Questionnaire. Question 8. Group II. 
Question 8: Did you feel certain that you would always get a 
shock? 
Subject 
II-l 
II-2 
II-4 
II-7 
II-6 
II-5 
II-9 
II-3 
II-8 
II-10 
Reply ... 
No. 
At first I did but changed ·my mind when on several 
occasions the bell rang and no shock followed. 
No. 
Yes, unless something went wrong with the apparatus. 
No, because at the beginning I heard the bell a few 
times without the shock. 
In the beginning I did but near the end I did not.· 
No. 
Yes. 
No, but to make sure so as not to get a shock I too 
my finger off. 
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TABLE! (continued) 
4' 
Replies to Questionnaire. Question 9. Group I. 
Question 9: Have you any additional experiences to report? 
Subject Reply 
1-8 Getting stronger! • 
1-4 
Once I lifted my finger at the sound of the bell and 
got no shock, however, I might have gone up too 
soon. 
1-5 Do I have to take my finger off - but if I don't! 
Oh! I missed out on that shock. 
The shock became worse and therefore I lifted my 
finger. 
1-1 I lifted my finger because the shock was becoming 
quite heavy. 
1-2 I lifted my finger because of the intense pain and 
also because I didn't want to bear the shock any 
longer. 
1-6 When I didn't feel a shock following the bell noth-
ing prompted me to lift my finger. My muscles ~ 
seemed to tighten and my hand would jerk off the 
instrument. 
1-9 This is a case of outsmarting the apparatus. 
1-3 
I thought I had to bear some or all of the shock in 
order to make the experiment a success. 
1-7 My finger won't stay on that button. 
1-10 
I thought that the purpose of the experiment was to 
bear the shock. 
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TABLE! (oontinued) 
Replies to Questionnaire. Question 9. Group Ir~ 
Question 9: Have you any additional experiences to report? 
Subj eot 
11-1 
Reply 
I was afraid of getting tbe shock because my finger 
was sore. 
I didn't mind receiving the shock at the time but I 
thought I should keep my finger on the button as 
much as possible. 
.. 11-2 Wow! 
11-4 
11-7 I'm not getting any shock. 
No shock that time either. 
11-6 It keeps getting stronger! Too strong! 
11-5 
11-9 
11-3 
11-8 
11-10 
Wait a minute! Reduce that shock or I'll quit! 
I found it so hard to ooncentrate that I bore down 
heavily on the button and tried to forget the shoc~ 
but it was so painful I was foreed to divide my 
at'tention between the button and the problems. 
Can I take my finger off when I hear the bell or 
must I bear the shock? 
I wish I didn't hear that bell - it makes me 
nervous. 
Do you want me to get the shook? 
CHAPTER IV 
DISCUSSION. 
The results of our endeavor to determine the effect, if 
any, of an attention factor in producing a response to a condi-
tioned stimulus are embodied in the tables of the preceding 
chapter. Facts, however, are in themselves neither scientific 
nor unscientific - do not, in other words, constitute science. 
They are but the raw material from whicp scientific knowledge 
mayor may not be elaborated by the human intellect. It is the 
logical interpretation, the analysis, the understanding of these 
facts in their causal relations that constitutes science. 
A glance at tables I and II reveals at once that there is 
hardly a significant difference in the number of conditioned re-
sponses obtained from Groups One and Two. The differences be-
tween the individuals of the same group far over-shadow the 
4.37~ difference between the two groups. Are we to conclude 
therefore that attention or other psychic factors exerted no 
influence in producing the successes or failures in obtaining 
these responses? 
Psychic factors are, however, inner experiences, known 
primarily to the subject experiencing them, and manifested to 
the experimenter by the subject's report, or inferred from his 
behavior. To anyone who claims that these inner experiences 
are either not reliable or non-existent, we reply simply that 
by the same token all so-called scientific interpretations, 
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deductions, conclusions, etc., being inner experiences ~~st also 
be either unreliable or non-existent and we need go no further 
with any would-be scientific procedures, techniques, or re-
searches. 
What were the psychic experiencea,of our subjects and what 
influence did these subjective conditions exert upon the produc-
tion of responses to the condi~ioned stimulus? The introspec-
• tions elicited from each member of the two groups and recorded 
in Table V are interesting and enlightening to those who hold 
that all responses to stimuli are predetermined by innate neural 
bonds, of the first or the nth order, between receptors and ef-
fectors. In fact we cannot help wondering why eminent investi-
gators, such as Pavlov and Watson, to name only two, who have 
labored for years to establish their mechanistic theories upon 
a sound scientific basis - how such investigators could or can 
overlook the crucial test of their peculiar theories made by 
A. Marina as quoted by Fearing (12:308) and cited by Koffka. 
K. Koffka discusses these experiments as follows: 
" 'Marina operated upon apes, first by exchanging the medi-
al rectus and lateral rectus muscles of an eye, and later so as 
to substitute the superior rectus for the lateral rectus. In 
the first case, therefore, the eye was moved outward by the pre-
viously inward-moving muscle, ~d vioe versa. In the second 
case the muscle moving the eye outward was eliminated and its 
pl~ce taken by a lifting muscle. If a definite impulse were 
conducted from the centre through the _pathway to each muscle 
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the animal must have made the most remarkable eye-movements 
.-
after the wound had healed. But, instead, the voluntary and 
automatic sideward movements of the eyes were carried out in a 
normal manner as soon as the cicatrization was complete.' From 
this and other results the author (Marina) concludes 'that the 
anatomical association-pathways from the centres to the eye-
muscles are not fixed'; and that the conduction pathways have no 
predetermined function. Considering the results of other opera-
tions of transplantation, he seeks to justify his attribution of 
a very general significance to this conclusion, and demands a 
new foundation for the physiology of the brain." 
It is difficult to see how the advooates of rigid determin-
ism escape the inevitable oonolusion that their theory breaks 
down even in the field of physiology and even in such a rather 
Simple case as the light-fixation response. 
In June 1935 Cason (9) published a study, made at Columbia 
University in Maroh and April 1922, in which the finger-with-
drawal response was elicited from his subjeots by calling upon 
that all-determining psychio faotor, the will, stimulated by 
the Simple directions to withdraw the hand when they would hear 
the bell. 
So obviously direct, simple, and clear-out is the manifes-
tation of the pertinent psychio faotor in these experiments tha 
Cason waited or hesitated for thirteen years before favoring th 
publio with these results. Was this very directness and sim-
plioity a reason for assuming that the procedure laoked the 
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involved complexity needed to be truly scientific? 
.' Hamel had recourse to his subjects' introspections in dis-
cussing the results of his experiment. He tells us that some 
form of a reflex is developed as seen from the introspection, 
IIFel t myself all the time wanting to p~ll my finger away" (17: 36 D. 
From this and similar remarks made by his subjects he concludes 
that "it would seem there is a good deal of reflex activity go-
ing on during the development of the co~ditioned reflex. This 
reflex activity has a distinct relation to the conscious fear of 
being shocked." Further on he declares that if the conditioned 
reflex is a real reflex and not a reaction dependent on an act 
of consciousness, "it has a value separate and distinct from 
conscious responses, and is to be studied for its own sake and 
not to supplant all introspective appeal" (17:37). 
Knight Dunlap in discussing the fourfold fundamental sci en-
tific methods of experimental psychology (11:337) places as 
first "the recognition of all data as occurring in situations 
which are describable as observations. That is, its fundamental 
data are data to consciousness. Data which are not observed 
data are not data for experimentation. The essential starting 
pOint, therefore, for psychological experiment includes the ac-
knowledgment of consciousness, and of something of which the 
consciousness is." 
Morton Prince assures us (35:199) that HOW consciousness 
causes bodily changes is one question and THAT it does is 
another. "We may not be able," he says, "to say how it does it ___ 
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but that it does it is beyond dispute." "The conditioned re-
flexes, glands, etc.," he says elsewhere, "can only be explained 
completely with psyohologioal (introspection) analysis. The 
best you oan do in all suoh cases is to find by introspective 
methods the experiences of whioh the r~sidia beoame systematized 
into a "pattern" or "setting" • •• and then say ex hypothesi:, 
these residia functioning in mechanistio fashion after the man-
ner of oonditioned reflexes (or some otter manner) determined 
the behavior, while the psychological elements were only 'sym-
bols' in consciousness." Conoluding his artiole he says: "When 
we think in terms of mind we must think in terms of will and 
purpose; when in terms of physiology, in terms of meohanism and 
reflexes . . . we must not deny the former, will and purpose, 
as having validity with meohanisms and reflexes, nor torget that 
consoiousness is the real thing, while meohanistio prooesses are 
only symbols of the real." 
There is then ample justifioation, based upon intrinsio 
reasons as well as upon sound preoedent, for introduoing our in-
trospeotive data and interpreting, by means of psyohological 
facts and prinoiples, that which oannot be explained on purely 
physiologioal and meohanistic assumptions. 
THE MENTAL SET QE. G ROUP ~ !§. SHOWN .m ..... TH ...... E-.-I..-R .-::.I~NT~RO=S~P;..::E:;.;:C;..::T:.::I.;:;.O~N;;:;.S. 
In Group One subjeots I-8, I-4, I-5, I-l, I-2, I-6, and 
I-9 gave the smallest number of oonditioned responses, ranging 
from one oonditioned response or .7410 for subjeot I-8 to eleven 
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conditioned responses or 8.1410 for subject 1-9. A glance at the 
4' 
reported introspections in Table V to questions 1 (p.57) and 2 
(p.59) produces evidence that all these subjects, except 1-4, 
were aware of the fact that the bell preceded the shock. 
After reading the final instructiQns subjects 1-8, 1-5, 
1-6, and 1-9 determined that they would not lift the finger at 
the sound of the bell. Suoh statements as: "I made up my mind 
• that I would not lift it but ohanged my mind after the experi-
ment had started" (1-5) and "I would not lift it" (1-8, 1-6, 
1-9) would indicate a definite mental set regarding their re-
aotion. The other three subjeots, although determined not to 
lift the finger, kept in reservation the idea of the punishment. 
"I would lift my finger when I felt the shock" (1-4, 1-2) and "I 
would not lift my finger if the shock was not too severe" (1-1) 
speaks clearly enough for the qualified resolution these sub-
jects formed. Such and similar replies made to questions 5 
(p.65) and 7a (p.7l) would signify that evidently these seven 
subjects understood after reading the directions that they must 
first bear a part of the shock before making a finger-withdrawal 
response. 
Three SUbjects (I-10, 1-7, 1-3) of Group One produced re-
sults that vary greatly from the general trend of this group as 
a whole. Their introspections indicate that they too were full~ 
aware of the fact that the bell preceded the shock (Ans. 1, p. 
57 and 2, p.59). Subject I-10 apparently remained undecided, 
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after he had read the complete directions to the experi~nt, 
whether or not he would lift his finger (Ans. 4, p.63). Only 
upon receiving a few combined stimulations of the bell and the 
shock did he seem to determine definitely on escaping the shock 
by withdrawing his finger as soon as h. heard the bell. Al-
though somewhat puzzled in the beginning of the experiment as to 
whether a shock always followed the bell, he tells us that he 
.. 
"reached a logical conclusion that an electric shock followed 
the ringing of the bell" (Ans. 7a, p.7l) and so his deCision to 
escape the shock resulted in 9l.48~ of conditioning. This was 
the highest percent of conditioning received from anyone of the 
twenty SUbjects used in the entire experiment. 
When subject 1-7 informs us that he "thought the purpose of 
the experiment was to bear the shock" and that he "tried to 
fight the desire to raise the finger" we should not expect him 
to favor us with 65.l8~ of conditioning. Although his intro- ... 
spections are not as clearly expressed as they might be, they 
nevertheless, furnish us with ample evidence that he determined 
to escape the shock. When he says: "The knowledge that I would 
receive a shock if I left my finger down and the growing fear of 
the shock at the next trial," we have reason to believe his de-
sire to esoape punishment made him lift his finger every time 
he heard the bell (Ans. 7, p.69). 
Interesting are the analytical introspections, concerning 
the experimental procedure, of subject 1-3 whose conditioned re 
s onses give him third highest rank in Grou One with 63.7 0 • 
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is the only subject who did not attempt to fonnrm any opinion 
.' 
out the purpose or results of the experiment, tltthus indicating 
at no foreign thoughts disturbed his original s Eet of being 
eady to escape the shock" when he heard the beLD.l. Apparently 
is subj ect resolved in the beginning oft,he exp qperiment to bear 
rt of the shock (Ans. 4, p.63) but later on wheI~n he discovered 
at the bell gave him a fair warning of its arritival, he re-
.. Ived to benefit by the warning and escape the s&shock (Ans. 7, 
69). "I then decided," he tells us, "to li ft mllllDy finger just 
soon as the bell rang." 
Thus we have subjects I-la, I-7, and I-3 ack1knowledging that 
!l decided to lift their finger at the sound ofl~ the bell. In 
ntrast to these, sUbjects I-8, I-4, I-l, I-2, ILI-6, and I-9 ac-
owledge by their introspections that they dete~rmined to lift 
eir finger not at all or only after they receivrved the shoc~. 
~ MENTAL .§!!. OF GROUP !!Q. !§. SHOWN .m THEIR INTTTROSPECTIONS. 
Group Two, although preoccupied during the c~onditioning 
ocess with the solution of multiplication problLlems, exhibits 
riations similar to those in Group One. The lo~west number of 
nditioned responses, received from subject II-1Il, was two o~ 
4~, while ninety-eight conditioned responses, o~r 72.59~, were 
tained from subject II-IO. 
Three subjects (II-l, II-2, II-4) in this gr~oup scored les 
an 6~, ranging from two to seven conditioned re~sponses. A 
ance at the introspections in Table V will show .. that these 
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subjects, because of their interpretation of the directions, de-
cided they would not lift their finger until they received the 
shock (Ans. 4, p.64 and 5, p.66). Judging from the introspec-
tions, subject 1I-4 was fully aware of the latitude of reaction 
expressed in the directions, and he giles us his reason for 
keeping his finger down when he says: "I thought it would be 
best to keep the finger down" (Ans. 7a, p.72). Similarly does 
subject II-l inform us why he waited fo\- the shock: ItI figured 
that was what I should do." Subject 1I-2 likewise imagined he 
was following the instructions properly when he waited for the 
shock (Ans. 7a, p.72). "Since the shock wasn't very strong," he 
says, ItI kept the finger on. t1 Yet the kymograph record indi-
cates that only six times during the course of the experiment d 
did he bear the shock during its entire duration. He admits 
later, that at times the shock was sufficiently severe to make 
his finger "jump off the button" (Ans. 6, p.68). 
SUbjects 1I-8 and II-10 scored the highest number of con-
ditioned responses in Group Two. That this high score is due to 
their determination in the early part of the experiment to es-
cape the punishment by withdrawing the finger at the sound of 
the bell is evident from their reported introspections. Appar-
ently subject 1I-8 began to question the necessity of bearing 
the shock, as he became aware of the shock increasing in inten-
sity upon his refusal to respond. About the middle of the first 
period he inquired if he must bear the shock or if he would be 
permitted to lift his finger at the sound of the bell. Assured 
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the matter was left to himself to decide, he immediately made up 
4 
his "mind to take the finger off the button" (Ans. 4, p.64). 
Subject II-10 was a nervous type of individual. The lack 
of clearness in his introspections would prompt us to conclude 
that he does not know his own mind. This may be due partly to 
his inexperience at introspecting. However, he admits lifting 
his finger in anticipation of the shock (Ans. 7, p.70) and also 
states that his nervousness prevented H1m from bearing the shock 
(Ans. 5, p.66 and 6, p.68). 
A condition of indecision during a goodly part of the ex-
periment seems to be responsible for the low or average number 
of conditioned responses in subjects II-3, II-9, II-7, II-5, and 
II-6. Their introspections clearly reflect this indecision. 
Thus subjects II-9 and II-7 decided to bear a portion of the 
shock before lifting the finger. When subject II-7 tells us 
that he thought if he lifted his finger at the sound of the bell 
he would not be carrying out the directions (Ans. 7a, p.72) and 
similarly subject II-9 informs us that he tried to keep the fin-
ger on the button until he "felt the first tinge of the shock" 
we have clear statements signifying their personal interpreta-
tion of the instructions (Ans. 5, p.66). 
The introspections of subject II-3 clearly indicate resort 
to a trial and error method. In the beginning of the experiment 
he was undecided as to the proper reaction (Ans. 4, p.64); his 
final decision of lifting the finger at the sound of the bell 
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came after he had arrived at the belief that a shock followed 
.' 
every time that the bell would ring. He reports that on one 
occasion he returned the finger to the button soon after the 
bell rang and received a slight shock. Evidently this experi-
ence prompted his final deCiSion, for be says: "I then made an 
effort to lift my finger at the sound of the bell" (Ans. 6, p. 
68). The increased number of conditioned responses during the 
following two periods of the experiment are the results of this 
determination. 
Subject 11-5 does not give us any direct introspective evi-
dence whether or not he determined to lift the finger at the 
sound of the bell, although he gave thirty-seven conditioned 
responses. His reported introspection that he "was intent upon 
working the problems and not upon reacting to the shock" is ob-
Jectively verified by the fact that he scored highest in the 
solution of arithmetical prOblems, and this diversion of the 
attention from his finger reaction may explain the rather small 
number of conditioned responses despite the fact that he "tried 
to escape the shock at every occasion because (he) was afraid 
of it." 
An interesting case was subject 11-6, Who, because of his 
refusal in the early part of the experiment to respond not only 
to the bell but even to the shock, made it necessary that the 
current be gradually increased. The shock became so intense 
that the experimenter felt embarrassed at the cruel treatment to 
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an accommodating individual. Twice the subject shouted: "Too 
.' 
strong!" and immediately demanded, "Wait a minute." After a 
brief pause the experiment was again resumed. Just after the 
administration of the last stimulation in the second period the 
subject became indignant and painfully .... cried out: "Reduce that 
shock or I'll quit!" The regular five-minute rest period fol-
lowed. During this rest period the subject declared he would 
not continue any longer. In order to ~omplete the experiment, 
the subject was simply told that it was not necessary that he 
"play the part of an hero." He then agreed to proceed and gave 
thirty-one (of a possible forty) conditioned responses for that 
period, although in the preceding periods this same subject did 
not give one conditioned response despite all the punishment in-
flicted on him. A clear demonstration of volitional control 
over responses - volition guided by the understanding. 
The fact that on the whole the subjects of Group Two carr~e 
out their original intent to respond or not respond to the con-
ditioned stimulus with considerably less exactitude than the 
members of Group One may be attributed to the diversion of their I 
attention from their muscular reaotions to the solution of prob-
lems. This effect is most clearly evident in subjects II-5, 
II-3, II-9, and II-7. 
CONCLUSION. 
There is no justification to conclude from the evidence 
obtained in this study that attention is directly and decisively 
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"esponsible for successful conditioning of the finger-wit~rawal 
"esponse. By itself, mere attention to the experiment evidently 
loes not aid conditioning. There is ample evidence, however, 
~at when the subject's attention is focused on the possible 
Llternatives until he comes to a decisiow as to which response 
Ie will give, then only is the attention factor greatly respon-
lible for the suocessful or unsuccessful conditioning in humans • 
• :n other words, the most important higher process involved is 
,he will, or mental set, of the individual who determines to 
:ive a positive or negative response to the conditioned stimulus 
The choice of the response is determined by the subject's 
Iwn interpretation and understanding of the directions, the 
)~infulness of the electric shock, or the mere fear of it. 
SUMMARY QE THE DIFFICULTIES INVOLVED 
m ~ TECHNIQUE QE THIS EXPERIMENT. 
.' 
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1. The greatest difficulty met with in this procedure is to 
determine, with any degree of accuracy, the amount, the complet 
,.~ 
ness, or the continuity of the attention a subject gave to the 
solution of problems. The number of correct solutions or of 
attempted solutions is evidently not a.reliable gauge since 
ability and training are involved as well as the amount of ef-
fort devoted to the task. 
2. Another obstacle is the difficulty of determining just 
at what point in the experiment the subject changed his resolve 
to lift or not to lift the finger. 
3. Subjects whose reaction time is rather slow may not al-
ways be able to remove the finger fast enough to escape the 
shock within .25 second if they so desire. 
4. The procedure of the experiment made it difficult for 
the subject to come to a conclusion as to whether the shock 
would always follow the bell or only at times, and hence left 
him somewhat in a quandary as to the desirability of always 
lifting the finger in case he had resolved to avoid the shock. 
Why lift the finger if there is no shock? To the extent that 
the subject is left in ignorance of pertinent factors and events 
just to that extent is it impossible for him to react like a 
complete, intelligent being. A conclusion yielded by experi-
mental results under such conditions may be applicable to the 
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animal man but not to the rational man. 
5. There is no means of knowing, at least not in advance, 
whether the subjects of the two groups are comparable in all the 
possible factors that may be involved in the conditioning pro-
cess, or even in such factors as may be known to be effective. 
Thus to what extent are the subjects equal as to their willing-
ness and ability to bear an electric shock? 
• 
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